Introduction {#S0001}
============

According to the WHO report, the global HIV/AIDS epidemic had claimed the lives of nearly 4.3 million children.[@CIT0001] Mother-to-child transmission (MTCT) is the largest source of HIV infection in children below the age of 15 years and affects approximately 500,000 infants per year globally, the majority of which are in emerging countries.[@CIT0002] The advantage of Option B+ includes the improvement of maternal health and reduces the risk of HIV transmission to HIV negative male sexual partners.[@CIT0002],[@CIT0003]

In 2020 an estimated 430,000 children were newly infected with HIV, nearly all of them through MTCT. Even in countries that are rapidly scaling up PMTCT services knowledge of pregnant women about PMTCT B+ is a key for the success of the interventions HIV transmission from mother-to-child.[@CIT0004]

In 2013, the Ethiopian government adopted Option B+ to substantially increase the provision of antiretroviral treatment to pregnant women living with HIV and aims to eliminate new HIV infections in children and keep their mothers alive & the mother and her child are followed up as a pair for up to 18--24 months. In Ethiopia, 1,216,908 people were living with HIV/AIDS and an estimated 90,311 HIV positive pregnant women are anticipated in 2010.[@CIT0006] In response to this, PMTCT programs are being started in many hospitals and health centers throughout the country, there are estimated 62,230 HIV positive pregnant women, 16,932 HIV positive births (62% of the country projection) and a total of 270,821 AIDS orphans in the region.[@CIT0007]

Despite this fact, studies in Ethiopia and other Africa countries showed that PMTCT B+ option utilization was low. A study done in Malawi shows that knowledge about PMTCT option B+ was low.[@CIT0008] Similarly, the finding of studies done in Gahanna, Tanzania, and Uganda indicated that only 25%, 35.2% and 30.1% pregnant women had adequate knowledge about PMTCT B+ options respectively.[@CIT0009]--[@CIT0011]

According to a study done in Hadiya, 94.6% of participants supposed that HIV infected pregnant women can transmit HIV to her fetus. About (54%) of women were aware that not taking ARV drugs has its own negative effects on the prevention of HIV transmission from mother-to-child. Moreover, 92.1% of the respondents believed that good adherence could reduce the risk of opportunistic infections.[@CIT0012] Similarly, a study done in Addis Ababa indicated regarding mothers' knowledge of MTCT, 243 (70.4%) participants knew the chance of transmission.[@CIT0013] Similarly, a study done in Jimma Town revealed that a small proportion of mothers (38.8%) and (41.8%) had sufficient knowledge about MTCT and PMTCT option B+, respectively.[@CIT0014] Based on the study done in Mekelle, 61.6% of women were aware that losing ARV drugs has its own negative effect on the prevention of HIV transmission from mother-to-child. In addition to this, 87% of participants believed that good adherence could reduce the risk of opportunistic infections.[@CIT0015]

According to different studies conducted in Africa, age, employment, and educational status were associated with knowledge of pregnant women about the PMTCT B+ option. Odds of having inadequate knowledge about PMTCT B+ were significantly higher among older age, unemployed and uneducated pregnant women.[@CIT0010],[@CIT0014],[@CIT0016],[@CIT0017] Ethiopia's ANC service utilization coverage is the lowest one in the world (27.6%). Similarly, the Amhara region has a lower ANC utilization rate (26.5%) than in other regions in Ethiopia.[@CIT0018] The transmission of HIV from infected mothers to their infants ranges from 15% to 25% in the developed nations and from 25% to 35% in emerging countries without any intervention. Generally, the transmission of HIV from mother-to-child has accounted for 15% to 45%.[@CIT0019] In Ethiopia, the past two decades HIV prevalence rate decreased from 3.3% in 2000 to 0.9% in 2017, and AIDS-related deaths from 83 000 deaths in 2000 to 15 600 in 2017.[@CIT0020]

All-inclusive knowledge of AIDS is uncommon in Ethiopia.[@CIT0021],[@CIT0022] There are few studies done on knowledge of PMTCT in Ethiopia but there is published research on this title in the study area. Therefore, this study aimed to determine the Knowledge of pregnant women about the PMTCT B+ option and identify factors associated with it.

Methods and Materials {#S0002}
=====================

Study Area and Period {#S0002-S2001}
---------------------

The study area was in Kombolcha town, situated eastern part of Amhara regional state in south Wollo zone, 380 km north of Addis Ababa. Kombolcha is far only 17 Km from the capital city of south Wollo zone Dessie. They are four public health centers find in Kombolcha named as 03 health centers, 02 health centers, 05 health centers and 07 health centers. All of the four health centers have ANC follow-up clinic and provide PMTCT B^+^ option services. An institutional-based cross-sectional study design was conducted from May 1 to 30, 2017.

### Source of Population {#S0002-S2001-S3001}

All pregnant mothers who have ANC follow-up and lived in Kombolcha town.

### Study Population {#S0002-S2001-S3002}

The study population for the study was all pregnant women who visited health center during the study period.

### Inclusion Criteria {#S0002-S2001-S3003}

All pregnant mothers who were visiting ANC clinic were included

### Exclusion Criteria {#S0002-S2001-S3004}

Severely ill pregnant mothers were excluded.

Sample Size Determination {#S0002-S2002}
-------------------------

Sample size determined by using single population proportion formula.

= (1.96)2 x 0.5(1--0.5)/(0.05)2 =384

n = the required sample size

z = the value of the standard normal curve score corresponding to the given confidence interval=1.96

p = Prevalence of ANC follow up= 50%

d = the permissible margin of error (the required precision) = 5%

Since the total numbers 167 ANC clients were less than 10,000, the desired sample size calculated using the following correction factor formula as follows: n= n/(1+ \[n/N\]), where N=study population n= 384/(1+\[384/167\])= 117

By using 10% non-response rate, the total sample size was 129.

Sampling Procedure {#S0002-S2003}
------------------

The simple random sampling method used to select participants. The Kombolcha town had four health centers. Then, by using population proportion to size each Kebele had its own sample size. Health center used as a sampling unit in this study. Finally, the lottery (simple random) method used to get the final sample size from each proportionally allocated sample size ([Figure 1](#F0001){ref-type="fig"}).Figure 1Schematic presentation of sampling procedure.

Operational Definition of Variables {#S0002-S2004}
-----------------------------------

Pregnant women Knowledge of PMTCT B^+^- The knowledge of the women on Option B+ PMTCT was measured from the total number of correct answers to six knowledge questions, with a minimum score of 0 and maximum of 6. The knowledge of the women on the Option B+ PMTCT program was considered "adequate" if they answered score greater than (60), and "inadequate" if they answered score less than (\<60%) of the knowledge questions, respectively.

Gravida or gravidity describes the total number of confirmed pregnancies that a woman has had, regardless of the outcome.

Para or parity is defined as the number of births that a woman has had after 20 weeks of gestation.

Data Collection Tool and Procedure {#S0002-S2005}
----------------------------------

A questionnaire was adopted from the Joint United Nations Programmed on HIV/AIDS (UNAIDS).[@CIT0002],[@CIT0019] It was prepared in English and translated into Amharic and then translated back to English to check for its consistency. A questionnaire was pretested among 10% of the sample size on other health care facility. The questionnaire had included main points like socio-demographic characteristics, knowledge of PMTCT option B+ and health-related factors. Training was given for data collectors and supervisors. Supervisors and principal investigators have supervised the data collection process starting up to end.

Data Quality Assurance {#S0002-S2006}
----------------------

The questionnaire was prepared in English and translated to Amharic and back to English. The questionnaire was pre-tested among 10% of the sample size in other place to avoid recall bias. The training was given for data collectors and supervisors. Supervisors were followed the data collection process. Filled questionnaires were checked on a daily basis by investigators.

Data Processing and Analysis {#S0002-S2007}
----------------------------

Data entered into SPSS 20 and analyzed using SPSS Software version 20. Mean, Standard deviation, frequencies, percent and odds ratio calculated. Binary logistic regression analysis determined to assess the association between independent and dependent variables. Chi-square was done to assess the association between pregnant mother knowledge of PMTCT B^+^ option and independent variable. The Odds ratio was done to assess the strength of association. Frequency tables, graphs and pie charts were used to present the finding of the study.

Result {#S0003}
======

Socio-Demographic Characteristics of the Study Participants {#S0003-S2001}
-----------------------------------------------------------

From a total of 129 participants, 125(96.9%) study participants participated in the study while 4 participants were unwilling to participate in the study. More than half of the respondents, 69 (55.2%) study subjects were followers of Muslim. The predominant ethnic group in this study was Amhara 78 (62.4%). The majority of the respondents (76 (60.8%)) were married, and 66 (52.8%) of the study participants were employed ([Table 1](#T0001){ref-type="table"}).Table 1The Socio-Demographic Characteristics of Participants in Kombolcha Town, Amahara, Ethiopia 2017/18 (n=125)VariablesFrequency (n=125)Percent (%)Age 15--245846.4 25--345443.2 35--491310.4Educational status Grade 9 and above4838.4 Grade 5--83326.4 Grade 1--41612.8 Able to read and write129.6 Unable to read and write1612.8Occupation Employed6652.8 Unemployed5947.2Marital status Married7660.8 Window3024 Single1915.2Religion Muslim6955.2 Orthodox4435.2 Protestant129.6Ethnicity Amhara7862.4 Tigrie2822.4 Afar1310.4 Others\*64.8Male partner education Literate10382.4 Illiterate2217.6Transport fee More than 5 birr5846.4 Free6753.6[^1]

Reproductive Related Characteristics of Participants {#S0003-S2002}
----------------------------------------------------

Out of the total participants, 108 (86.4%) study participants disclosed the result to their partner and103 (82.4%) study subjects were multigravida. About 53(42.4%) of this study participant had ANC follow up during their last pregnancy and Almost half (51.2%) of these study subjects had 3 and more ANC visits in the health center for the current pregnancy ([Table 2](#T0002){ref-type="table"}).Table 2Reproductive Related Characteristics of Participants in Kombolcha, Amahara, Ethiopia 2017/18 (n=125)VariablesFrequency (n=125)Percent (%)Parity (n = 103) Greater than 14132.8 16249.6Number of pregnancies Multigravida10382.4 Primigravida2217.6ANC during the last pregnancy Yes5342.4 No7257.6Number of ANC visit for the current pregnancy Greater than 36451.2 23830.4 12318.4HIV status disclosure Yes10886.4 No1713.6Male partner involvement Yes10281.6 No2318.4

Participants Knowledge of PMTCT Option B^+^ {#S0003-S2003}
-------------------------------------------

Based on this study, 61% of participants had adequate knowledge about PMTCT Option B^+^ ([Figure 2](#F0002){ref-type="fig"}).Figure 2Level of knowledge about PMTCT Option B^+^ among pregnant mothers in Kombolcha town, Amahara, Ethiopia, 2017.

Factors Associated with Pregnant Women Knowledge of PMTCT Option B^+^ {#S0003-S2004}
---------------------------------------------------------------------

Among these study participants, 43.2% of them were found within the age group of 25--34 years. This study had a strong positive association between knowledge of PMTCT B^+^ option and age \[P=0.004 (X^2^ test 9.789 COR=1.64)\]. Study subjects aged between 25 and 34 years were 3 times more likely to have adequate knowledge of PMTCT B^+^ option as compared with those aged 35--49 years. The participants who have ≥ Grade 9 education status had shown an association with adequate knowledge of the PMTCT B^+^ option \[P=0.002 (X^2^ test 21.617 COR=2.00)\].

Regarding the occupational status, employed participants were 27 times more likely to have adequate knowledge of the PMTCT B^+^ option as compared with unemployed \[P=0.001(X^2^ test 70.614 COR=26.875)\].The pregnant mothers who had above 3 number of ANC visits for the current pregnancy were 1.53 times more likely to have adequate knowledge of PMTCT B^+^ option as compared with other number of AC visits \[P=0.021(X^2^ test 6.789 COR=1.53)\]. Similarly, mothers who had above one parity were 2.91 times more likely to have adequate knowledge of the PMTCT B^+^ option as compared with counters \[P=0.008(X^2^ test 7.886 COR=2.91)\] ([Table 3](#T0003){ref-type="table"}).Table 3Factors Associated with Knowledge of Pregnant Women About PMTCT Option B^+^ Kombolcha, Amhara, Ethiopia, 2017Adequate Knowledge of Pregnant Women About PMTCT B^+^ OptionVariables (n=125)YesNoCORX^2^~3.84~ calP valueAge 15--2442161.649.7890.004 25--3428261.26 35--49671Education ≥ Grade 932162.0021.6170.002 5--820131.978 1--41062.14 Able to read and write751.8 Unable to read and write791Occupational status Employed60626.87570.6140.001 Unemployed16431Transport fee \> 5 birr29290.720.9760.314 Free39281ANC during the last pregnancy Yes37161.9572.360.126 No39331No. ANC visit for the current pregnancy \>340241.536.7890.021 224141.57 112111Parity (n = 103) \>131102.917.8860.008 132301Number of pregnancies Multigravida66372.142.870.172 Primigravida10121HIV status disclosure Yes66421.1000.3690.494 No1071Male partner involvement Yes63391.240.230.869 No13101Male partner education Literate63401.090.280.678 Illiterate1391

Discussion {#S0004}
==========

The study was aimed to assess Level of knowledge about prevention of mother-to-child transmission of HIV option B+ and associated factors among ANC clients in Kombolcha town. It was supposed that this study provided important information on level of knowledge about prevention of mother-to-child transmission of HIV option B+ and associated factors among ANC clients in Kombolcha town.

According to this study, 61% of study subjects had adequate knowledge. The current study finding was higher than the finding of studies done in Gahanna (25%), Tanzania (35.2%), South Africa (23.1%), and Uganda (30.1%)[@CIT0009]--[@CIT0011],[@CIT0022] and lower than the studies done in Malawi (68%).[@CIT0008] This variation of findings across various studies might be due to cross-cultural limitations of diagnostic tools and reporting biases, differences in socio-economic environments. However, this study finding was comparable to studies done in Hadyia and Mekelle town which reported pregnant women knowledge of PMTCT B^+^ were 59.9% and 56.7%, respectively.[@CIT0012],[@CIT0015] This similarity might be due to cross-cultural similarity of diagnostic tools and similarity in socio-economic environments.

Based on our study, 43.2% of participants were found within the age group of 25--34 years. This implies majority of the antenatal attendees was within the age group of 25--34 years. According to EDHS 2011 national survey, the highest HIV prevalence was found in this age group (29--34 years).[@CIT0006] Therefore, directing a focus on this segment of the population is highly fertile for PMTCT of HIV prevention programmers in Ethiopia.

This study found a strong positive association between knowledge of PMTCT B^+^ option and age \[P=0.007 (X^2^ test 9.989 COR=2.83)\]. Study subjects aged between 25 and 34 years were 3 times more likely to had adequate knowledge of PMTCT B^+^ option as compared with those aged 35--49 years. The finding was supported by studies done in Ethiopia, Tanzania and Gahanna.[@CIT0009],[@CIT0014],[@CIT0022] It was consistent with a research finding that showed older age women had lower level of knowledge on PMTCT.[@CIT0023] This similarity may be due to the use of social media in this age group since those age group were adult. The observed higher magnitude of adequate knowledge among lower age group might be explained as first since there is high expansion of education opportunity younger age may attain high level of education which contributes to their PMTCT B^+^ option knowledge.

Another socio-demographic characteristic that had significant association with knowledge of PMTCT B^+^ option in this study was education. The participants who have ≥ Grade 9 education status had shown association with adequate knowledge of PMTCT B^+^ option \[P=0.002 (X^2^ test 21.917 COR=2.00)\]. Similar relation was reported from studies done in Ethiopia, Nigeria and Tanzania.[@CIT0007],[@CIT0010],[@CIT0018] This implies improvement in women's educational status enables them to have better knowledge of PMTCT that decreases infant mortality and improve their health. The explanation may be due to the participants have secondary and above level of education might have chance to use social media and through they may get an opportunity to learn and know about PMTCT.

According to this study, employed participants were 27 times more likely to had adequate knowledge of PMTCT B^+^ option as compared with unemployed\[P=0.001(X^2^ test 70.614COR=26.875)\]. This finding was agreed with reports of WHO 2014 and Malawi.[@CIT0001],[@CIT0008] The possible explanation may be that employment leads to adequate knowledge of PMTCT B^+^ option in a number of ways. When women become unemployed, it is a stressful event that affects their self-esteem. Employment generates income plays a role on develop positive identity and improve the ability to follow healthy lifestyles like regular ANC visits, regular medical checkup and ask new information from health care provider which may raise their knowledge PMTCT, while unemployment leads to impoverishment, participate in health threatening coping behaviors such as negligence and missing ANC follow-up.

In this study, mothers who had above one parity were 2.91 times more likely to have adequate knowledge of PMTCT B^+^ option as compared with counters \[P=0.008(X^2^ test 7.886 COR=2/91)\]. This finding was not agreed with Addis Ababa study which indicated mothers who have many children (\>5 children) were found to be less knowledgeable about PMTCT than those that had lesser numbers of children.[@CIT0013] On the other hand, this finding was supported by studies conducted in Ethiopia.[@CIT0014],[@CIT0017] This may due to women who had multiple parity had high probability to visit health facility than the counterpart which may give opportunity to hear and know about PMTCT B^+^ option.

Another important reproductive factor which had significant association with pregnant women knowledge of PMTCT B^+^ option and number of ANC visit. In our study, the pregnant mothers who had above 3 number of ANC visit for the current pregnancy were 1.53 times more likely to have adequate knowledge of PMTCT B^+^ option as compared with other number of AC visits \[P=0.021(X^2^ test 6.789 COR=1.53)\]. This finding was inlined the study done in Hawassa.[@CIT0006] The possible explanation may be due to the study subjects in two studies have 3nad above ANC visits and this may increase their knowledge about the PMTCT. Also, this implies increasing pregnant women to have ANC seeking behavior enables them to have better knowledge of PMTCT B^+^ option.

In this study marital status, HIV disclosure status, number of pregnancy, male partner involvement and husband occupational status had not statistically significant association with depression as other studies found out.[@CIT0005],[@CIT0014] This may be due to the small sample size in our study.

Conclusion and Recommendation {#S0005}
=============================

This study showed more than half study participants had adequate knowledge about PMTCT B+ option. This is a small number respondent to get the expected change of PMTCT option B^+^ in Ethiopia. On the other hand, age, educational status, employment, parity and number of ANC Visit had statistically significant association with pregnant women knowledge of PMTCT B+ option. It better to design strategy to raise PMTCT B+ option knowledge of especially among prime Para women, uneducated and unemployed pregnant women and less number of ANC visit. Therefore, the health education should be given for those who have inadequate knowledge on PMTCT. Also, it is better to initiate early antenatal care visit through strong linkage with health post and health extension workers. This increases the knowledge of PMTCT for pregnant mothers.
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